Abstract
Introduction

72
The tribe Triticeae within the Pooideae subfamily of the Poaceae family consists of (Fig. 1A) ; however, during development more than ~70% of the florets will 83 undergo degeneration. This phenomenon is known as the floret abortion (6, 7). Despite its 
92
Aegilops speltoides (2n=14, SS-genome) or an extinct closely-related species. Domesticated 93 emmer wheat (T. turgidum ssp. dicoccum Schrank) was derived from wild emmer and led to 94 durum wheat, which is most widely cultivated tetraploid wheat. A second polyploidization 95 event ~7,000 yeas ago between domesticated tetraploid wheat and Ae. tauschii (2n=14,
96
DD-genome) produced the ancestral allohexaploid wheat (T. aestivum; 2n=42, BBAADD). As 97 the ploidy level increases, more floret/grain number per spikelet was produced in Triticum 98 species: one or two grains per spikelet in diploid (T. urartu and T. monococcum), two or three in 99 tetraploid, and more than three in hexaploid wheat (Fig. 1B-H) (10) .
101
Genetic diversity of grass inflorescences determines its reproduction system, and hence, number 
133
and produced two grains per spikelet on average while LDN has 2.4 on average ( Fig. 2A) .
134
Increased grain number per spikelet in LDN was mainly due to increased grains in basal and 135 central spike parts (Fig. 2B) . QTL analysis detected a single major QTL with a log 10 odds
136
(LOD) score of 18.71 on chromosome 2AL, explaining 61% of the phenotypic variance (Fig.   137   2C) . To further limit the region, backcrossed recombinant lines were developed and the QTL 138 was mapped as a simple Mendelian locus, named Grain Number Increase 1, GNI1-A (Fig. 2D) .
139
Fine mapping delimited the GNI1-A locus within a 5.4 Mbp interval containing 26 putative 140 genes, including one that encoded an HD-Zip I transcription factor protein, which is the closest 141 wheat homolog of barley Six-rowed spike 1 gene vrs1 (21)( SI Appendix, Table S1 ).
142
Comparison of the parental sequences revealed a single amino acid substitution (N105Y: 105 143 asparagine to tyrosine) in the highly conserved homeodomain (Fig. 2E) . The recombinant plants 
146
( Fig. 2F) . Interestingly, the mutation in LDN was identical to the one already found in barley 
150
To verify the inhibitory role of GNI1-A, we knocked-down its transcript levels using RNA 151 interference (RNAi). An RNAi construct was transformed into hexaploid wheat variety
152
Bobwhite, which contains the 105N allele. We obtained four transformants carrying 153 independent transgenic events and construct-positive plants showed more florets and grains per 154 spikelet on average than construct-negative plants (Fig. 2G, H) . Reduced transcript levels of
155
GNI1 were confirmed from all transgenic events (Fig. 2H) . These results corroborate the 
188
which generates floret meristems on its lower flanks (Fig. 3A-F (Fig. 3B) . GNI1 signals continued to localize to the spikelet 191 meristem at the white anther stage and were clearly detected in the rachilla bearing the florets
192
( Fig. 3C-E) . These transcript data imply that GNI1 inhibits apical floret development in 
226
Hap1 and 2 contained the 105N allele and Hap3 contained the 105Y allele (Fig. 4D , SI
227
Appendix, Table S3 ). Number of florets at the green anther stage, indicative of maximal grain 228 number potential, was not significantly different between these three haplotypes ( Fig. 4E) .
229
Cultivars 
251
three florets and a single grain per spikelet (Fig. 5A, B) , while Aegilops species (S-,
252
D-genomes) showed three to six florets and one to four grains per spikelet (Fig. 5A, B) .
253
Tetraploid wheat showed four to five florets and two to three grains. Hexaploid wheat showed 254 five to seven florets and three to five grains (Fig. 5A, B 
273
GNI1) and AP2 genes may help improving floret fertility, but its relationships remain elusive.
274
Identifying network genes under the control of GNI1 and investigating the other genes 275 responsible for increased floret fertility will be important to further enhance grain yield in 
281
Secale, Triticum, out of fourteen genera tested in this study experienced the gene duplication.
282
Seven genera, such as Psathyrostachys, Pseudoroegneria, Agropyron, maintained one copy 
288
(with duplicated copies) were domesticated as cereal crops.
290
GNI1 is the ortholog of the barley Vrs1 gene, which controls lateral floret fertility. 
317
4C and SI Appendix, Fig. S4 
398
Plasmid DNA harboring each gene fragment was used to generate standard curves for absolute 399 quantification. qRT-PCR analysis was performed at least three times for each sample.
400
Biological replicates of at least three independent RNA extractions per sample were performed.
401
The Actin gene was used to normalize the RNA level for each sample.
403
In situ mRNA hybridization analysis
404
The GNI1 gene segment comprising part of the 3ʹ-UTR (300 bp) was amplified from cDNA 405 isolated from immature wheat spikes using specific primers (SI Appendix, Table S4 ). The PCR 
444
Brachypodium and Bromus as outgroup taxa were used (SI Appendix, Table S5 ). The sequence
445
capture was performed as previously described(44). For each taxon, a set of overlapping probes 446 was designed to cover each sequence at least four times. Probe sequences are listed in Dataset
447
S4.
449
The sequence assembly was performed using GENEIOUS v. 10.0.9 (45). For the diploid and 450 autotetraploid individuals, the reads were mapped simultaneously to barley Vrs1 (AB478778)
451
and HvHox2 (AB490233) using the "Medium-Low Sensitivity" parameter. Only reads for 452 which both sequences of a pair mapped were kept. For heterozygous diploid and allotetraploid 453 individuals, the haplotype phasing consisted of mapping followed by de novo assembly to 454 obtain two alleles or homoeologues per locus as previously described (46) 
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